Present work demonstrates that a level equivalent to the proposed
Introduction
In a study completed more than four years ago, but published only recently, Sweet, Ethington and Harris (2005) report on the assembly by graphic means of a conodont-based composite reference section for the Whiterockian Series. The compiled reference section has six components, including the well-known section in Whiterock Canyon, Monitor Range, Nevada, in which Ross and Ethington (1991) sited the basal stratotype of the lower Middle Ordovician Whiterockian Series at the base of the Orthidiella brachiopod Zone. In their report, Sweet, Ethington and Harris compile the Whiterockian composite reference section graphically with the Ibexian/Whiterockian composite that was assembled by Sweet and Tolbert (1997) and with a major composite assembled in several steps by Sweet (1979 Sweet ( , 1984 Sweet ( , l995a, 1995b ) from range-data on Ordovician conodonts in sections at more than 80 localities in eastern and western United States. Thus, the resultant composite section spans the entire Ordovician and serves as a template for evaluation and high-resolution correlations in this important system. The pan-Ordovician composite section is shown by Sweet (2005) , who also comments on its assembly.
Until recently, discussions of temporal correlations of Ordovician rocks have been conducted within a very traditional biostratigraphic framework composed of biozones of varying type and scope. Conodonts and graptolites have been important in establishing and recognizing these biozones. Conodonts have been especially useful because of their common occurrence in a variety of lithofacies, because of the ease of their extraction from samples of marine rock, and because of the widespread distribution in Paleozoic and Triassic seas of many species. Despite these factors, however, it has not yet been possible to extend worldwide any particular scheme of biostratigraphic zones. However, because the distribution of conodonts in many Ordovician sections has been reported in non-zonal context these range data are especially useful in a method of stratigraphic correlation commonly termed graphic correlation.
In the Whiterock Canyon section, the conodont Tripodus laevis (or T. combsi) also appears for the first time at (or very near) the base of the Orthidiella Zone; hence, in subsequent discussions of Ordovician conodont biostratigraphy the first occurrence of T. laevis has commonly been used to mark the base of the Whiterockian Series and thus, in North America at least, of the Middle Ordovician. Graphic correlation of lower Middle Ordovician rocks in central Nevada demonstrates, however, that Tripodus laevis occurs first at a level some 40 csu (= composite-standard units) below its first appearance in the Whiterock Canyon section. Thus T. laevis cannot serve as a reliable regional marker of the Whiterockian base. Indeed, Sweet, Ethington and Harris (2005) concluded that they were "...unable to identify a single conodont species, in a credible developmental sequence, to serve as biological marker of [the basal Whiterockian] boundary."
Although unable to cite the first occurrence of any conodont species as regional marker of the Whiterockian stadial base, Sweet, Ethington and Harris (2005) were able to integrate the Whiterock Canyon section graphically into their Whiterockian reference section. Thus they could demonstrate that the GSSP is 599 csu above the base of the pan-Ordovician composite section detailed in their report. Unfortunately, that level can be identified only in sections that can be compared graphically with the Whiterockian reference section established in Sweet, Ethington and Harris's report.
The purpose of this brief report is to demonstrate that a level equivalent to the Whiterockian basal GSSP can also be located graphically, with some confidence, in a composite section anchored by the Niquivil section of the Argentine Precordillera. Furthermore, it can be shown graphically that the FAD of Cooperignathus aranda in the Niquivil composite section, a candidate for GSSP of the Lower/Middle Ordovician boundary, projects to a level very close to the FAD of Tripodus laevis in the Whiterockian reference section that was assembled graphically by Sweet, Ethington and Harris (2005) . Finally, it is also shown that graphic-correlation procedures may also enable assembly of a high-resolution, non-biozonal, international chronostratigraphic framework within which to address and solve problems of Ordovician correlation.
Procedures
Using range data abstracted from the literature for the Niquivil, Peña Sombría, and Yanso sections (Albanesi et al., 1998 , Albanesi et al., 2003 , 2004 a Precordilleran composite section was compiled, with the Niquivil section serving as SRS (= standard reference section). This essentially straightforward procedure yielded the correlations shown in Figure 1 . Range data used are given in Table 1 .
Next, in Figure 2 , the Niquivil-based Precordilleran composite section, given in Table 1 , was plotted against the North American Midcontinent Composite section, also given in Table 1 Table 1 . latter were extracted from the right-hand column of Appendix B in the report by Sweet, Ethington and Harris (2005) . In Figure 2 , note that a line of correlation (LOC), with the equation 0.33Y+521, defines the boundary between an area of the graph that includes nearly all the FADs (plotted as circles) from an area that includes nearly all the LADs (plotted as crosses). Note, also, that a vertical line at MC-599 would intersect the LOC 235 csu above the base of the Niquivil-based composite section. That level, although well above the top of the Niquivil section itself, is the approximate equivalent in the Niquivil-based composite section of the basal Whiterockian GSSP. The Niquivil FAD of Cooperignathus aranda (species 10), proposed as marker of the Lower/Middle Ordovician boundary, projects to the 554 csu level in the North American Midcontinent composite section, some 45 csu below the projected base of the Whiterockian Stage. In short, formal sitting of the Lower/Middle Ordovician boundary GSSP at the FAD of Cooperignathus aranda in the Niquivil section of the Argentine Precordillera would substantially lower the position of that boundary in North American Ordovician sections -however, in the graphically-derived framework indicated in this report, one might easily recognize both the Whiterock Canyon-based GSSP and the Cooperignathus arandabased GSSP proposed in another part of this report.
Table 1 Numbers given in columns headed Niq-B and Niq-T, PY-B and PY-T, and PS-B and PS-T are FADs and
Baltoniodus triangularis, whose FAD in the Huanghuachang section of China has been proposed as GSSP of the Lower/Middle Ordovician boundary (Stouge et al., 2005) , is not known in the Ibexian-Whiterockian sections of western North American compiled by Sweet and Tolbert (1992) or Sweet, Ethington and Harris (2005) , and it has been identified at only one level in the three components of the Precordilleran composite section compiled in this report. Thus, in at least the Argentine Precordillera and western North America, Baltoniodus triangularis would not be useful as a guide to the Lower/Middle Ordovician boundary. It is of interest to note, however, that the single level of occurrence of B. triangularis in Precordilleran sections, projects to the 599 csu-level in the IbexianWhiterockian composite section assembled graphically by Sweet, Ethington and Harris (2005) . Thus, the conodont-based framework reported here includes the potential for recognition of the Whiterock Canyon-based GSSP proposed many years ago by Ross and Ething-(Continued) ton (1991), the Cooperignathus aranda -based GSSP proposed by Albanesi et al. (2003 Albanesi et al. ( , 2004 , and, possibly, the Baltoniodus triangularis -based GSSP proposed recently by Stouge et al. (2005 
